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,QWURGXFWLRQ
7KHIUDFWXULQJRIURFNPDVVLVVKRZQLQDVLPSOHVFKHPHLQILJXUH7KHURFNPDVVLILVH[SRVHGWRPDQ\IDFWRUV






HGJH RI OLWKRVSKHULF SODWHV 7KH\ PD\ EH KXPDQLQGXFHG FKDQJHV HJ IURP XQGHUJURXQG PLQLQJ (QJLQHHULQJ
FRQVWUXFWLRQVVKRXOGEHDGDSWHGWRORFDOFRQGLWLRQV0HQWLRQHGIDFWRUVPD\DSSHDULQJUHDWHURUOHVVHUGHJUHH
,WLVDOVRLPSRUWDQWWRIRFXVRQWKHJHRG\QDPLFSURFHVVHVZKLFKDUHPDQLIHVWDWLRQVRIWKHDFWLRQRIHQGRJHQRXVDQG
H[RJHQRXV IDFWRUV /DQGVOLGHVPD\ RFFXU EHFDXVH RI WKHVH HIIHFWV 7KH ODQGVOLGH LVVXH LV D TXHVWLRQ RI UHJLRQDO
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1HJDWLYHHIIHFWVRIPHFKDQLFDODQGFKHPLFDOZHDWKHULQJ
5RFNPDVVLVH[SRVHGWRDQXPEHURIH[RJHQRXVIDFWRUVDPRQJZKLFKZHLQFOXGHDOVRZHDWKHULQJ7KHJHRORJLFDO
HQYLURQPHQW UHDFWV WR WKH FXUUHQW FRQGLWLRQV RQ WKH HDUWK
V VXUIDFH:HDWKHULQJ FDQ EH PHFKDQLFDO RU FKHPLFDO
:HDWKHULQJLVWKHSURFHVVRIHURGLQJRIWKHURFNPDVVLI
0HFKDQLFDOZHDWKHULQJFDXVHVDPHFKDQLFDOGLVLQWHJUDWLRQRIWKHJHRORJLFDOHQYLURQPHQW7KLVPHDQVWKDWWKHUHLVD




SULPDU\PLQHUDOV DQG FUHDWHV QHZPLQHUDOV 7KLV W\SH RIZHDWKHULQJ GRPLQDWHV LQZHW HQYLURQPHQWV (DFK URFN
UHVLVWV WR FKHPLFDO ZHDWKHULQJ GLIIHUHQWO\ 7KH PDLQ IDFWRU RI WKH FKHPLFDO ZHDWKHULQJ LV ZDWHU %LRORJLFDO
ZHDWKHULQJ LV QHJOLJLEOHZKHQ FRPSDUHG WRPHFKDQLFDO DQG FKHPLFDOZHDWKHULQJ ,W LV XVXDOO\ D FRPELQDWLRQ RI
IDFWRUV LQGLIIHUHQWSURSRUWLRQVRI WKHLUUHSUHVHQWDWLRQ7KHUHVLVWDQFH WRURFNZHDWKHULQJ LVUHODWLYH)RUH[DPSOH
JUDQLWHLVYHU\UHVLVWDQWWRPHFKDQLFDOEXWWRFKHPLFDOZHDWKHULQJ
:HDWKHULQJ DV ZHOO DV RWKHU IDFWRUV PHQWLRQHG ZRUVHQV WKH SK\VLFDOPHFKDQLFDO SURSHUWLHV RI WKH URFNV ,W LV
LPSRUWDQWWRUHDOL]HZKDWNLQGRIH[RJHQRXVIDFWRUVH[LVWDWDJLYHQORFDWLRQLIZHZDQWWRLPSOHPHQWHQJLQHHULQJ
GHVLJQ OLQHFRQVWUXFWLRQVRUXQGHUJURXQGZRUNV ,W LVQHFHVVDU\ WRGHWHUPLQH WKHFKDUDFWHULVWLFVRI URFN WKDWZLOO
LQWHUDFWZLWK WKH EXLOGLQJ FRQVWUXFWLRQ 7KH SURSHUWLHV RI URFNV YDU\ QRW RQO\ZLWKZHDWKHULQJ EXW DOVR WKURXJK
KXPDQLQWHUYHQWLRQ([RJHQRXVIDFWRUVDFWRQWKHQHZO\H[SRVHGVXUIDFHRIDQ\URFNPDVVLILQFXWVH[FDYDWLRQVRU
ZKHUH WKH RYHUO\LQJ VWUDWD LV H[SRVHG $Q LPSRUWDQW UHTXLUHPHQW LQ WKH LPSOHPHQWDWLRQ RI DQ\ HQJLQHHULQJ
FRQVWUXFWLRQ LV GXUDELOLW\ 7KLV PHDQV SUHVHUYDWLRQ RI SURSHUWLHV RU HYHQ WKHLU LPSURYHPHQW RYHU WKH RULJLQDO
FKDUDFWHULVWLFV
,Q D SXEOLFDWLRQV WKH DXWKRUV 0LãþHYLü DQG 9ODVWHOLFD >@ IRFXVHG RQ WKH YLRODWLRQ RI D URFN PDVVLI GXH WR
ZHDWKHULQJLQ&URDWLDQHDU6SOLW(YHQWKHH[FDYDWLRQZRUNUHSUHVHQWVDQLQWUXVLRQLQWRWKHJHRORJLFDOHQYLURQPHQW
,ILWLVDVRIWURFNWKHUHLVDODUJHULVNRIGHWHULRUDWLRQVLQIOXHQFLQJUHVXOWV7KLVLVWKHFDVHLQIO\VFKIRUPDWLRQ7KH




XVHRISODQW URRWV IRU VWDELOL]DWLRQ7KLV FDQEH DSSOLHG LI WKH VORSH LV VPDOO$QRWKHU DOWHUQDWLYH LV SURWHFWLRQRI
VORSHVXVLQJJHRV\QWKHWLFPDWHULDOVRUE\PHDQVRIVSUD\HGFRQFUHWH,WLVDOVRQHFHVVDU\WRVHFXUHDZHDNVSRWLQWKH
DUHDRIJDSVVRWKDWLWLVQRWH[SRVHGWRZDWHU>@
7KH JHRORJLFDO HQYLURQPHQW PXVW EH H[SORUHG WKRURXJKO\ HVSHFLDOO\ ZKHQ EXLOGLQJ ODUJH FRQVWUXFWLRQV DQG
PHDVXUHVDJDLQVWZHDWKHULQJVKRXOGEHGHVLJQHGDQGLPSOHPHQWHGZLWKWKHXWPRVWFDXWLRQ$SUHUHTXLVLWHLVJRRG










HQYLURQPHQW LH LPSURYLQJ WKHLU JHRWHFKQLFDO SURSHUWLHV$Q LQGLYLGXDO W\SH RI JURXWLQJ YDULHV DFFRUGLQJ WR WKH
W\SHRILQMHFWHGPDWHULDODQGDFFRUGLQJWRWKHPHWKRGRORJ\RIJURXWLQJ












2YHUDOO WKLV OHDGV WRD UHGXFWLRQ LQ VWUHQJWK6WUHVV LQ WKH URFNPDVV LV WKH UHVXOWRI WKHJUDYLWDWLRQDO ILHOGRI WKH
(DUWK DQG RWKHU RURJHQLF SURFHVVHV LQFOXGLQJ JHRG\QDPLF SURFHVVHV +XPDQ LQWHUYHQWLRQV LQWR WKH JHRORJLFDO
HQYLURQPHQW LQ WKH IRUP RI ODUJH HQJLQHHULQJ SURMHFWV OLNHPLQLQJ DQGZDWHUPDQDJHPHQW VWUXFWXUHV UHSUHVHQW D











UHJLRQ ,Q PDQ\ SODFHV WKHUH ZDV D VXUIDFH VXEVLGHQFH E\ WHQV RI PHWHUV ZKLFK FRPSOHWHO\ FKDQJHG WKH
PRUSKRORJ\ DQG ORFDO LQIUDVWUXFWXUH KXPDQ GZHOOLQJVHQJLQHHULQJ QHWZRUNV DQG VR RQ$ SULPH H[DPSOH LV WKH
FKXUFKRI6W3HWHURI$OFDQWDUDZKLFKLVORFDWHGLQ.DUYLQD7KLVFKXUFKKDVIDOOHQE\PHWHUV7KHFKXUFKZDV
UHLQIRUFHGZLWKDFRQFUHWHFRQVWUXFWLRQDQGZLWKVWHHOFDEOHVSURYLGHGWRSUHYHQWDQ\IXUWKHUGHVWUXFWLRQ
$UHDV ZLWK PLQLQJ DFWLYLWLHV DUH DQ H[DPSOH IRU FRQVWDQW VWUHVVGHIRUPDWLRQ FKDQJHV HYHQ DIWHU H[WUDFWLRQ 7KH
VWUHVVGHIRUPDWLRQ ILHOG ZLWK LWV DFWLYLW\ FDXVHV DV DOUHDG\ PHQWLRQHG QRW RQO\ YLEUDWLRQ EXW DOVR WKH ODQG

















5HSXEOLF KDV&]HFK*HRORJLFDO 6XUYH\7KH\ WDNH FDUH RI HYLGHQFH VR FDOOHG*HRKD]DUGV(QWLUH WHUULWRU\ RI WKH
&]HFK5HSXEOLFKDVEHHQPDSSHGDQGGDWDDUHFRQWLQXRXVO\XSGDWHGLQWRWKHGDWDEDVH,QLWLDODVVHVVPHQWRIWKHDUHD
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LQWHUPVRIVXLWDELOLW\IRUIRXQGDWLRQEXLOGLQJVLWVVXVFHSWLELOLW\ WRODQGVOLGHVRFFXUUHQFHRIROGODQGVOLGHVDFWLYH
ODQGVOLGHVDQGRWKHUKD]DUGVFDQEHHDVLO\IRXQGLQWKHGDWDEDVHRIWKH&]HFK*HRORJLFDO6XUYH\
/DQGVOLGHV UHSUHVHQWRQHRI WKHPDQ\SKHQRPHQD UHVXOWLQJ IURPJHRG\QDPLFSURFHVVHV$ ODQGVOLGHRIWHQFRYHUV
ODUJH DUHDV DQG WKHUHIRUH LQ H[SORULQJ WKHLU H[WHQW LV DSSURSULDWH WR XVH WKHPHWKRGRI DHULDO SKRWRJUDSK\8VLQJ
DHULDOSKRWRJUDSKVFDQFRPSDUHWKHGHYHORSPHQWRIODQGVOLGHDUHDVLQHQWLUHVXUIDFH/DQGVOLGHVIUHTXHQWO\RFFXULQ
DUHDVRIIRUPHU ODQGVOLGHVZKLFKZHUHUHLQLWLDWHG:HFDQ WRVRPHH[WHQWSUHGLFW WKHGHYHORSPHQWRI ODQGVOLGHV
FRPSDULQJ WKH LPDJHVRYHUD ORQJHUSHULRGRI WLPH WRJHWKHUZLWKNQRZOHGJHRIJHRORJ\K\GURJHRORJ\DQGRWKHU
UHTXLUHGLQIRUPDWLRQ
(YDOXDWLRQRI DHULDO SKRWRJUDSKVRI WKH DUHD DIIHFWHGE\ D VHULHVRI ODQGVOLGHV LVSUHVHQWHG LQSXEOLFDWLRQRI9DQ
:HVWHQDQG*HWDKXQ>@,Q,WDO\QHDU%HOOXQRLVWKHDUHDZLWKWKHRFFXUUHQFHRIODQGVOLGHVLQIO\VFKURFNV,WZDV
QHFHVVDU\WRSHUIRUPDVHULHVRIPHDVXUHVEHFDXVHWKHUHZHUHLQWKHSDVWORFDOYLOODJHVHYDFXDWHGGXHWRGDQJHURXV
IURP ORFDO ODQGVOLGHV 7KH DUHD LV HTXLSSHG ZLWK D QXPEHU RI PHDVXUHPHQW SRLQWV ZLWK WKH XVH DQ DXWRPDWLF
WKHRGROLWH DUH LQVWDOOHG H[WHQVRPHWHUV HFKRPHWHUV SLH]RPHWHUV IORZ VHQVRUV DQG PRUH $OWKRXJK LW ZDV DOVR
SHUIRUPHG D GUDLQDJH FKDQQHO DW WKH WRS RI ODQGVOLGH IRU GUDLQDJH ZDWHU LW ZDV QRW VXFFHVVIXO VWDELOL]DWLRQ RI
ODQGVOLGH>@
&RPSOHWHO\ VWDELOL]H ODQGVOLGHV LQ ODUJH DUHDV LV YHU\ GLIILFXOW %XW WKHVH LPSDFWV FDQ EH PLWLJDWHG 7KHUH LV
HVSHFLDOO\ LPSRUWDQW DYRLG WKHVH DUHDV ,Q PDQ\ SODFHV WKLV LGHD LPSRVVLEOH ,Q PDQ\ DUHDV ZLWK VLJQLILFDQW
JHRG\QDPLFV\PSWRPVDUHEXLOW URDGV ,W LV LPSRUWDQW IRU WKLVDUHD WRNQRZWKHULVNV LPSOHPHQWPRQLWRULQJDQG
LGHDOO\LPSOHPHQWDZDUQLQJV\VWHP
$XWKRUV,QWULHULHWDO>@VWXGLHGWKHGHVLJQDQGLPSOHPHQWDWLRQRIHDUO\ZDUQLQJV\VWHPLQFHQWUDO,WDO\7KHUHLVD








FOHDYDJH7KHH[LVWHQFHDQG IUHTXHQF\RI WKHVHDUHDVZRUVHQV WKHSK\VLFDOPHFKDQLFDO FKDUDFWHULVWLFVRI WKH URFN
PDVVLI 7KHUHIRUH GHVHUYH DGHTXDWH DWWHQWLRQ LQ WKH LPSOHPHQWDWLRQ RI HQJLQHHULQJ ZRUN (DFK SODQH RI
GLVFRQWLQXLW\ KDV LWV RULJLQV GLUHFWLRQ LQFOLQDWLRQ RULHQWDWLRQ FDQ EH ILOOHGPRUH VWDEOH RU OHVV VWDEOHPLQHUDOV
:URQJ ILOOLQJ GLVFRQWLQXLWLHV PD\ LQLWLDWH WKH ODQGVOLGHV 7KLV FDQ EH YHU\ VROXEOH ILOOLQJ ZKLFK DOORZV WKH
DFFXPXODWLRQRIXQGHUJURXQGZDWHUHWF
,IIUDFWXUHDUHZURQJRULHQWHGLWPD\FDXVHVOLSSLQJSDUWRIWKHURFNPDVVLIWRRSHQFXWVRISDWKVRUWXQQHOV
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QRWSRVVLEOHWRSHUIRUPDGHHSHUDQDO\VLV
,QGLYLGXDOIDFWRUVDFWLQYDULRXVSURSRUWLRQLQDQ\SODFHRQSODQHW(DUWK'HILQLQJIDFWRUVWKDWDIIHFWVLJQLILFDQWO\
WKH H[LVWHQFH DQG LPSOHPHQWDWLRQ WKH FRQVWUXFWLRQZRUN LV QHFHVVDU\ ,W LV D SURFHVV RIZHDWKHULQJ PHFKDQLFDO
FKHPLFDO ELRORJLFDO VWUHVVGHIRUPDWLRQ FKDQJHV LQ URFN ERG\ JHRG\QDPLF SURFHVVHV SODQH RI GLVFRQWLQXLWLHV






URFNPDVV KHOSV WR VWDELOL]H VRLO DQG HQVXUH LWV ORQJHYLW\ 7KHVHPHDVXUHV VKRXOG DOUHDG\ DQ LQWHJUDO SDUW RI WKH
FRQVWUXFWLRQ$QXPEHURIH[WHUQDOLQIOXHQFHVFDQQRWEHFRPSOHWHO\SUHGLFWHG,QVRPHFDVHVLWLVEHWWHUVROXWLRQWKH
DOWHUQDWLYHIRXQGDWLRQVRLOVRUDWOHDVWSDUWLDOVWDELOL]DWLRQRIIRXQGDWLRQVRLOV,IWKHRSWLRQVDUHYHU\OLPLWHGLWFDQ
EHXVHGUHOLDEOHZDUQLQJV\VWHPLQFDVHRIHPHUJHQF\
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